Opinions vary on the usefulness of the routine measurement of the SFH in the assessment of fetal age. Beazley and Underhill reported wide patient variation of their measurements and questioned the clinical relevance of this parameter 8 . Belizan et al and Calvert et al, on the contrary, found the procedure to be simple inexpensive and reliable method of determining fetal age, and a useful screening test for intrauterine growth restriction 9, 10 . Egwuatu and Osefo also found that the formal measurement of sympysiofundal height (SFH) using simple tape measure, is a fairly accurate method of estimating gestational age in the second half of pregnancy. In addition, its application in low resource countries, where sophisticated health technology is scarce is very useful. 1 Gestational age assessment by clinical examination is helpful in the group of patients with an uncertain or unknown LMP. However, the addition of clinical information to a known LMP does tend to improve the precision of prediction of gestational age and delivery date 11 .
Marked discrepancies between the expected and estimated SFH would constitute an indication for further surveillance of the feto-placental unit in a well equipped hospital. Most of the available data on symphysiofundal height assessment relate to caucasian women while little information is available from measurement in african women.
The aim of this study is to determine the reliability of Symphysio-fundal height measurement in assessing gestational age in the second half of pregnancy.
The specific objectives of the study are to compare: i, Gestational age using LMP with symphysio-fundal height (SFH). ii,Gestational age using LMP with biparietal and femur length (BPD&FL). iii, Gestational age using LMP with the Ballard score of the baby after birth.
Materials and Method:
An approval was obtained from University of Ilorin teaching hospital ethical / research committee for the study and informed consent was obtained from the patients. The study was conducted on 390 antenatal patients who met the inclusion criteria. The research took place at the department of Obstetrics & Gynaecology of the university of Ilorin teaching hospital, Ilorin, Nigeria between May 2006 and December 2006. The inclusion criteria included pregnant women who were sure of their last menstrual period, singleton gestation, gestational age within 20-40weeks and with uncomplicated pregnancy. Exclusion criteria were uncertainty of last menstrual period, multiple gestations, suspected intrauterine growth restriction and presence of medical conditions or pregnancy complications such as diabetes mellitus, abnormal lie/ presentation hypertension and hydramnios Data obtained from the subjects include age, parity, LMP, educational status and occupation. All the patients recruited into the study had full physical examination. Parameters that were assessed include symphysio-fundal height, ultrasonic fetal biparietal diameter and femur length. Also each infant's age was assessed within 48 hours of delivery using the Ballard method. 12 Babies' gender and birth weight were also recorded. A pre-tested questionnaire was administered.
Symphysio-fundal height was measured as described by Belizan et al. 9 A metric tape of non-elastic material was used to measure the distance from the uterine fundus (the beginning of the tape being placed there) to the superior border of the pubic symphysis. In order to avoid bias, measurements were made without prior knowledge of the patients' menstrual age. All measurements were recorded to the nearest centimeter. To avoid observer bias, the reverse side of the tape was used before turning the tape to the centimeter side to take the actual reading. Two measurements were taken and the average used as estimate of GA. Any estimated gestational age within two weeks of the true age obtained using the LMP was taken as correct.
All ultrasonic measurements were made with the SONOLINE SX Siemens sector scanner machine equipped with 3.5 MHz transducer. The BPD was measured as described by Silverman and Taylor 13 . The fetal skull was displayed at the plane of the thalamus and the septum pelucidum, and the skull outline was ensured to be oval before taking the measurements. Measurements were made from the outer edge of the proximal skull to the inner edge of the distal skull (outer to inner). Femur length was measured by the method describe by O'Brien el. 14 This involved moving the transducer transversely along the fetal trunk to the buttocks and then rotating the transducer to an angle of 30-45 0 to the long axis of the vertebral column to ensure the ultrasound beam takes in the entire length
of the femur, which is usually flexed. The actual femur length measured is that of the diaphysis from the proximal to the distal metaphysis excluding the femoral head and the distal epiphysis.
Patients were subsequently managed routinely till delivery. At delivery each baby was examined within 48hours of birth and Gestational age at birth determined using the Ballard method. 12 Combined external and neurological scores were used and single assessment was performed on each baby. The true gestational age at birth of each baby on the day of recruitment was deduced from the Ballard gestational age at birth. The number of weeks that have passed from the time the parameters -BPD, FL and SFH were taken was added to the time of delivery.
Data collected was analyzed using EPI-INFO software.
The results were expressed as percentages and means with standard deviation. The observed difference was tested for significance using student t -test and p -values of <0.05 was taken as significant. The sensitivity and specificity of each of the methods were calculated using the LMP as the gold standard.
Results:
A total of 422 women were recruited for the study. Twenty of these did not deliver at UITH, Ilorin and were lost to follow up while 12 patients were excluded for other reasons, including three with stillbirth leaving 390 patients for analysis. Table 1 shows the distribution of the patients according to their gestational age on the day of recruitment. One hundred and eighty five patients (47.4%) were seen between twenty and thirty weeks, while the remaining 205 patients (52.6%) were between thirty and forty weeks gestation. Only 20 patients (5.1%) attended the antenatal booking clinic before the twentieth week of pregnancy. Figure 1 shows the age distribution of the patients. The mean age was 29.5 years ± 5SD (range 17-43years). Ten patients (2.6%) were teenagers while 58 (14.8%) were aged 35 years and above. Figure 2 shows the parity of the patients, the mean parity was 2.0 with a range of one to seven. One hundred and forty four were nulliparous and only eight were grandmultiparas. Table 2a shows the distribution of patients by occupation, One hundred and ninety one (49%) were civil servants. Table 2b shows the distribution by marital status, 321 (82.3%) were married while 13 (3.3%) were divorced. Majority of the patients (89.8%) had formal education. Figure 3 shows the babies' birth weight, the mean birth weight of the babies was 3.2kg ± 0.44 SD with a range of 2.5-4.36kg. Two hundred and fourteen (54.9%) of the babies were female while the remaining 176 (45.1%) were male. There were altogether 780 SFH measurements and 780 ultrasonic measurements carried out among the 390 women. Any estimated gestational age within twoweeks of the true age obtained using the LMP was taken as correct. 
Discussion:
Assessment of gestational age is an important part of obstetric care. A diagnostic or therapeutic intervention in complicated pregnancies, particularly the decision to deliver the high-risk fetus, is often influenced by gestational age. 12, This study showed that accurate measurement of the Symphysio-fundal height is a reliable method of gestational age assessment in the second half of pregnancy. This is particularly significant in our environment where ultrasound is not readily available especially in our rural health centres. The sensitivity of SFH measurement in this series is 93.1%, which compares favourably with 90% reported by Onah and Umezulike. 15 The sensitivity of 97.9% for ultrasound in this study is similar to 97% reported earlier in this centre. 16 There is no significant difference in the sensitivity of symphysio-fundal measurements and ultrasonic measurement (93.1% Vs 97.9%) in this series.
The accuracy of ultrasound just like that of SFH in assessing GA decreases as the gestational age advances. This was confirmed in the study as the percentage of accuracy decreases as the pregnancy advances. The margin of error by ultrasound between 20 and 27 weeks was ±15days. This was similar to ±14days reported by Sabbagha and Hughey. 17 At a GA of 28-40 weeks the variability increases to ±33days, this is however higher than ±22days reported by Hadlock et al. 18 In this series, the variability of SFH increases from ±18days between 20 and 27 weeks to ±41days between 28 and 40 weeks. This compare favourably with report of other workers. 1, 15, 19, 20 Although menstrual age assessment is regarded as the gold standard in gestational age estimation, this study revealed a high degree of correlation and similarity in gestational age estimation between Ballard gestational age and menstrual age assessment.
This study showed that there is no significant difference between SFH and ultrasound parameters in assessing gestational age or predicting date of delivery when used in the second half of pregnancy. In addition, there is no significant difference in the In this study, 4(1%) of the patients delivered preterm infants while 8(2%) delivered postterm infants. This indicates that the risk of significantly overestimating gestational age is quite small. Two percent postterm deliveries in this series compares favourably with 1% reported by Hertz et al but the incidence of 1% of preterm deliveries was lower than 18% reported in their series. 2 In conclusion, this study showed that ultrasound has no significant advantage over SFH measurement in assessing gestational age in the second half of pregnancy in a selected group (excluding malpresentation, intrauterine growth restriction, pregnancy induced hypertension and diabetes mellitus) of pregnant women. SFH measurement is reliable in gestational age assessment, and fetal growth monitoring. Hence, the wider use of SFH measurement for this purpose might reduce the cost of antenatal care without loss of quality of care. Not only may gestational age be accurately determined in normal pregnancy in patients that are unsure of their dates, but more importantly, marked discrepancies between the expected and estimated SFH would constitute an indication for further surveillance of the fetal-placental unit.
